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Beyond antigen processing and presentation, antigen-
presenting cells must convey additional signals that are neces-
sary for T-cell activation and proliferation. In this study we 
analyzed the accessory function of human Langerhans cells 
(LC) in the primary T-cell response to alloantigens. We used 
paraformaldehyde-fixed LC suspensions to dissociate mem-
brane-associated accessory structures from soluble activating 
factors. When freshly prepared LC-enriched (eLC, 8 - 20% 
LC) epidermal cell suspensions were fixed, normal allogeneic 
T cells failed to proliferate. This defect cannot be overcome 
by the addition of either interleukin (IL)-l and/or IL-6 dur-
ing the mixed skin cell lymphocyte reaction (MSLR) . By 
B inding of the T -cell receptor by major histocompatibil-ity complex (MHC) and antigenic peptides is in most models insufficient to activate resting T cells, and anti-gen-presenting cells (APC) must convey additional signals in the form of physical interactions or delivery 
of soluble cytokines [1). Recent studies showed that dendritic cells 
(DC) are unique in initiating primary allogeneic T-cell responses 
but the mechanism of this superior APC function remains unclear 
[2]. In contrast to other APC, such as B cells and monocytes, DC are 
able to cluster with T cells in an antigen-independent fashion, sug-
gesting an important. role for membrane-bound molecules in DC 
function [3]. It remallls unclear, however, whether the DC also 
delivers an accessory signal to the T cell in the form of a cytokine 
production. 
In humans, freshly prepared epidermal Langerhans cells (LC) are 
potent stimulators of primary T-cell responses. It was recently re-
ported that, like in the ~urine system., human ~C dev~lop~d ~or­
phologic and phenotypic changes durmg a 3-d mcubatlon m Vitro, 
and come to resemble lymphoid DC [4]. Some controversy exists, 
however, about whether these changes were associated to func-
tional modifications [5]. In the present study, we analyzed the acces-
sory function of both fresh Iy isolated and 3-d - incubated human LC 
in the induction of a primary allogeneic T-cell response. In order to 
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Abbreviations: 
APC: antigen-presenting cells 
DC: dendritic cells 
eLC: LC-enriched suspension 
GM-CSF: granulocyte macrophage/colony-stimulating factor 
IFN -y: interferon y 
IL: interleukin 
LC: Langerhans cells 
MHC: major histocompatibility complex 
MSLR: mixed skin cell lymphocyte reaction 
PF: paraformaldehyde 
contrast, when eLC were first incubated for 3 d, and espe-
cially in the presence of interferon y (IFN-y) before fixation, 
they retained significant allostimulatory property that did 
~ot correlate with increased MHC class II antigen expres-
SIon. Furthermore, we showed that once LC have been acti-
vated, IL-l, but not IL-6, could serve as a co-stimulatory 
factor in the primary allogeneic T-cell response. 
In conclusion, the data suggest that human LC accessory 
fun~tion is not constitutive but requires an activation step, 
wluch can be provided by IFN-y during LC- T-cell interac-
tion. ] Invest Dermatol 99:87S - 88S, 1992 
dissociate membrane accessory molecules from soluble activating 
factors, LC suspensions were fixed with paraformaldehyde (PF) 
before addition to the allogeneic T cells. 
MATERIALS AND METHODS 
Culture Medium RPMI-1640 was supplemented with 10% 
human antibody serum, L-glutamine, and antibiotics and referred to 
as culture medium. 
Cytokines The following human recombinant cytokines were 
used at optimal concentration: IL-lp (10 u/ml, Glaxo), IL-6 (100 
u/ml, Genzyme), granulocyte macrophage/colony-stimulating 
factor (GM/CSF) (200 u/ml, Biogen), and IFN-y (250 u/ml, Gen-
zyme). 
Epi~ermal Cell Suspensions Epidermal cell suspensions were 
obtamed from normal human skin through the use of trypsin 
(0.05% trypsin, 18 h, 4°C). LC-enriched suspensions (eLC, 8-
20% LC) were prepared by density centrifugation. 
. eLC ~er~ fixed either immediately after preparation or after 3-d 
IIlcubatlOn m culture medium at 37 °C in the presence or not of 
added cytokines: 200 u/ml GM/CSF or 250 u/ml IFN-y. Cell 
fixation was carried out using 1 % PF for 30 min at 20°C. 
T Cells T cells were obtained from the peripheral blood of non-
related donors by rosetting with sheep erythrocytes. 
Mixed Skin Cell Lymphocyte Reaction (MSLR) MSLR 
were performed in u-bottomed microtiter plates by adding 105 T 
cells to 103 fixed LC. In some experiments, IL-1P (10 u/ml) and/or 
IL-6 (100 u/ml) were added to the wells at the initiation of the 
reaction. Cells were kept for 6 d at 3rc and T-cell proliferation 
was assessed by 3H-thymidine (2 Cijmmole, CEA, France) incorpo-
ration during the last 18 h of culture. Cells were then harvested and 
processed for liquid scintillation counting. Results were the mean of 
triplicate cultures. 
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Figure 1. Effect of eLC fixation on the allogeneic T-cell response. Freshly 
prepared eLC were fixed and added to allogeneic T cells with or wit~lOut 
IL-1 and/or IL-6. Control data were obtained by culturmg T cells with a 
similar number of fresh LC in the presence or not of PF-fixed eLC. T-cell 
proliferation was assessed by lH-thymidine incorporation during the last 
18 h of culture. Results arc the mean ± so of triplicate culture. 
RESULTS 
Freshly Prepared eLC Failed to Elicit a Primary Allogeneic 
T-Cell Response As shown in Fig 1, freshly prepared human 
eLC were good stimulators of the primary allogeneic T-cell re-
sponse. By contrast, PF fixation completely abrogated this pr~perty, 
although it has no apparent effect on the level of expression of 
MHC class II molecules, as evidenced by electron microscopy (data 
not shown). The absence ofT-cell proliferation was not related to a 
non-specific influence such as leaching of the fixator because PF-
fixed eLC did not inhibit the proliferative response induced by 
control non-fixed eLC (Fig 1). 
Furthermore, addition ofIL-1 and/or IL-6 to the MSLR failed to 
restore the T-cell response. Similar results were obtained by adding 
fresh LC syngeneic to the T cells (data not shown). 
Allostimulatory Property of 3-d-Incubated and Fixed 
eLC In the following experiments, eLC were incubated for 3 d 
before PF fixation. As shown in Fig 2, 3-d - incubated eLC retained 
a low but significant allostimulatory property. Furthermore, addi-
tion of IL-1 (10 u/ml) but not IL-6 (100 u/ml) during MSLR 
significantly enhanced the T-cell response. No potentiating effect 
was obtained when the two cytokines were added simultaneously. 
A 3-d incubation of eLC in the presence of added GM/CSF (200 
u/ml) before fixation did not significantly enhance their stimula-
tory activity, as compared to eLC incubated in medium alone. By 
contrast, addition of IFN-y (250 u/ml) during the 3-d incubation 
mediated an enhanced stimulatory function by PF-fixed eLC (Fig 
2) . Addition to the cells of IL-1 but not IL-6, led to a nearly com-
plete recovery of the control response induced by a similar number 
offresh LC (Fig 2). 
DISCUSSION 
The present study was aimed to analyze the accessory signals re-
quired for the induction of a primary allogeneic T-cell response. 
The results showed that these signals are provided by both cell 
membrane - bound molecules and delivery ofIL-l. 
Cell membrane - associated signals are absent on freshly prepared 
and fixed LC but they can be partly acquired after a 3-d incubation 
in an epidermal environment. Furthermore, we found that addition 
ofIFN-y during LC incubation mediated an enhanced stimulatory 
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Figure 2. Stimulating activity of 3 day-incubated eLC after PF fixation. 
MSLR were carried out by adding fixed stimulator c~ll s to allogeneic T cells 
in the presence or not ofIL-1 and/or IL-6. Stimulator cells were either 1) 
fixed immediately after preparation or previously incubated for 3 d in the 
presence of 2) medium alone, 3) GM/CSF, or 4) IFN-y before fixation. 
T-cell proliferation was assessed by lH-thymidine uptake during the last 
18 h of culture. Results are the mean ± SO of triplicate culture. 
activity by fixed eLC, suggesting that certain molecule(s) inducible 
by IFN-y is necessary to induce T-cell proliferation. Because MHC 
class II antigen expression was increased during in vitro LC incuba-
tion [4] and because IFN-y is known to potentiate this effect on most 
cells, this upregulation might be suspected to account for the re-
ported results. This assumption was unlikely, however, because pre-
liminary experiments showed no correlation between the kinetic of 
HLA-DR expression on LC and the kinetic of acquisition of stimu-
lating activity. Experiments aimed to identify the surface molecules 
that appeared on LC during in vitro incubation and that are upregu-
lated by IFN-y are currently underway. 
In conclusion, the present in vitro data suggested that full devel-
opment of LC accessory function was only acquired during LC - T-
cell interaction through the liberation of IFN-y by stimulated T 
cells, and that IL-1 was an important co-mitogenic factor in the 
allogeneic T-cell response. 
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